Uridine prevents the glucose deprivation-induced death of immunostimulated astrocytes via the action of uridine phosphorylase.
We previously reported that in immunostimulated astrocytes, glucose deprivation induced cell death via the loss of ATP, reduced glutathione, and mitochondrial transmembrane potential. The cytotoxicity was due to reactive nitrogen and oxygen species and blocked by adenosine, a purine nucleoside, via the preservation of cellular ATP. Here, we investigated whether uridine, a pyrimidine nucleoside, could prevent the glucose deprivation-induced cytotoxicity in LPS+IFN-gamma-treated (immunostimulated) astrocytes. Glucose deprivation induced the death of immunostimulated cells, which was significantly reduced by uridine. Glucose deprivation rapidly decreased cellular ATP levels in immunostimulated astrocytes, which was also reversed by uridine. The inhibition of cellular uptake of uridine by S-(4-nitrobenzyl)-6-thioinosine attenuated the protective effect of uridine. mRNA and protein expression for uridine phosphorylase, an enzyme catalyzing reversible phosphorolysis of uridine, were observed in rat brain as well as primary astrocytes. 5-(Phenylthio)acyclouridine (PTAU), a specific inhibitor of uridine phosphorylase, inhibited the protective effect of uridine. Additionally, the loss of mitochondrial transmembrane potential and reduced glutathione by glucose deprivation in immunostimulated cells was attenuated by uridine, which was also reversed by PTAU. These results provide the first evidence that uridine protects immunostimulated astrocytes against the glucose deprivation-induced death by preserving intracellular ATP through the action of uridine phosphorylase.